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(54) DISC RECORDING AND/OR REPRODUCTION APPARATUS 



(57) A disc type recording and/or reproducing appa- 
ratus automatically performs the opening and closing of 
a shutter provided on a cartridge housing an optical disc 
in its case, and prevents the above-mentioned opening 
and closing mechanism from affecting the cartridge after 
an end of loading. When a DVR cartridge (51) is drawn 
into a recording and reproducing position by means of 
a tray (13), a shutter opening and ctosing mechanism 
(65) arranged on the side of the apparatus is relatively 
moved with regard to the cartridge (51). Thereby, shutter 
plates (100) of the cartridge (51) are opened or closed. 
Then, after the shutter plates (100) are completely re- 
leased, the shutter opening and closing mechanism (65) 
is retracted by means of a cam (85) to be away from the 
cartridge (51). 
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Description 

Technical Field 

[0001] The present invention relates to a disc type re- 
cording and/or reproducing apparatus, and more partic- 
ularly to a disc type recording and/or reproducing appa- 
ratus which makes a cartridge having a disc-like record- 
ing medium housed in its case move to a recording and 
reproducing position by means of a tray to perform re- 
cording and/or reproducing by means of a head. 

Background Art 

[0002] A disc type recording and/or reproducing ap- 
paratus for performing recording and/or reproducing by 
means of a disc-like recording medium composed of an 
optical disc such as a CD (compact disc) and a DVD is 
widely used for recording and reproducing of music and 
images. Moreover, this kind of the disc-like recording 
medium is used as a storage device of information 
processing equipment such as a computer. 
[0003] In this case, the above-mentioned disc-like re- 
cording medium is placed on a tray, and then the tray is 
drawn into a recording and reproducing position from a 
pulled-out position. Then, in this state, a turntable con- 
stituting a rotary drive section rises from a lower position 
so as to float up the disc-like recording medium from the 
tray. Then, the turntable drives the disc-like recording 
medium to rotate. In the state like this, the disc type re- 
cording and/or reproducing apparatus performs record- 
ing or reproducing while moving an optical pickup in a 
radial direction with regard to the disc-Hke recording me- 
dium. 

[0004] In the disc type recording and/or reproducing 
apparatus including such an optical disc, in particular, 
in a DVR performing a high density recording, a car- 
tridge having an optical disc housed in its case is used 
for preventing the optical disc from being tainted owing 
to dust andthe like. Commonly, the case of the cartridge 
is provided with an opening. The opening is closed with 
a shutter at the time it is not used, and the shutter is 
opened when the cartridge is mounted at the recording 
and reproducing position. Thereby, an optical head is 
allowed to access the optical disc. 
[0005] Consequently, it is preferable for the disc type 
recording and/or reproducing apparatus using the car- 
tridge to make the shutter be completely opened in syn- 
chronization with the loading of the cartridge into the re- 
cording and reproducing position. Hereupon, even if the 
closing state of the shutter is incomplete, the shutter 
must completely be opened without fail. Moreover, when 
the cartridge is taken out after completion of recording 
and reproducing, it is necessary to close the opening of 
the case surely with the shutter. 
[0006] Furthermore, in a disc type recording and/or 
reproducing apparatus of a cartridge type, when the car- 
tridge is loaded at the recording and reproducing posi- 



tion, it is necessary to position the case of the cartridge 
in that state correctly not only in its surface direction but 
also in its height direction in order to rotate the optical 
disc smoothly in the state of floating up therein. 

5 [0007] The present invention was made in view of 
such problems, and aims to provide a disc type record- 
ing and/or reproducing apparatus in which, when a car- 
tridge is mounted at a recording and reproducing posi- 
tion, an opening of its case is completely opened; when 

10 the cartridge is taken out from the recording and repro- 
ducing position, the opening of the case is completely 
closed with a shutter; and further, the position of the car- 
tridge is correctly held during operations of recording 
and reproducing. 

15 

Disclosure of the Invention 

[0008] The present invention is related to a disc type 
recording and/or reproducing apparatus which moves a 
20 cartridge having a disc-like recording medium housed 
in a case thereof to a recording and reproducing position 
by means of a tray to perform recording and/or repro- 
ducing by means of a head, the apparatus characterized 
by including: 

25 

a shutter for opening and closing an opening formed 
in the case of the cartridge for allowing the head to 
access to the disc-like recording medium; and 
a shutter opening and closing mechanism provided 
30 on a side of the apparatus in order to open and close 
the shutter, and characterized in that: 

the shutter is opened by a relative motion of the 
shutter opening and closing mechanism with 

35 regard to the cartridge when the cartridge is 

moved to the recording and reproducing posi- 
tion by means of the tray, and the shutter is 
closed by a relative motion of the shutter open- 
ing and closing mechanism with regard to the 

40 cartridge when the cartridge is moved to a 

pulled-out position by means of the tray. 

[0009] Hereupon, it may be adopted that the tray is 
provided with a stopper for pressing the shutter opening 

45 and closing mechanism to a portion to be operated of 
the cartridge in order that the shutter opening and clos- 
ing mechanism may relatively slide on the stopper when 
the shutter is being opened or the shutter is being 
closed. Moreover, it may be adopted that the tray in- 

so eludes a cam for separating the shutter opening and 
closing mechanism from the portion to be operated of 
the cartridge in order that the shutter opening and clos- 
ing mechanism may release a pressing force applied to 
the cartridge by the mechanism when a release of the 

55 shutter or a close of the shutter is completed. 

[0010] Moreover, it may be adopted that the shutter 
opening and closing mechanism is provided with a 
phase shift rectifying member for a release operation, 
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and that a lim iter function is given to the phase shift rec- 
tifying member by a compression coil spring to make the 
shutter be in a fully opened state by engaging with a 
releasing recess on a side of the cartridge even if the 
cartridge including the shutter whose opening is unset- 5 
tied is mounted. Moreover, it may be adopted that the 
shutter opening and closing mechanism is provided with 
a phase shift rectifying member for a close operation, 
and that a limiter function is given tothe phase shift rec- 
tifying member by a compression coil spring to make the 
shutter be in a fully closed state by engaging with a clos- 
ing recess on a side of the cartridge even if the cartridge 
includingthe shutter whose opening is unsettled is eject- 
ed. 

[001 1] Moreover, the present invention is related to a 
disc type recording and/or reproducing apparatus which 
moves a cartridge having a disc-like recording medium 
housed in a case thereof from a first position at which 
the cartridge is mounted or demounted to a second po- 
sition at which recording and/or reproducing is per- 
formed by means of a head, the apparatus character- 
ized by including: 

a shutter for opening and closing an opening of the 
case of the cartridge for allowing the head to access 
tothe disc-like recording medium in the case; and 
a shutter opening and ck>sing mechanism provided 
on a side of the apparatus in order to open and close 
the shutter, and characterized in that: 

the shutter is released by a relative motion of 
the shutter opening and closing mechanism 
with regard to the cartridge when the cartridge 
is moved from the first position to the second 
position, and 

the shutter opening and closing mechanism re- 
leases a pressing force which the shutter open- 
ing and closing mechanism applies to the car- 
tridge when a release of the shutter is complet- 
ed. 

[0012] Furthermore, the present invention is related 
to a disc type recording and/or reproducing apparatus 
which moves a cartridge having a disc-like recording 
medium housed in a case thereof to a recording and re- 
producing position by means of a tray to perform record- 
ing and/or reproducing by means of a head, the appa- 
ratus characterized by including: 

a rotary drive section for driving the disc-like record- 
ing medium; 

a base unit including the head accessing the disc- 
like recording medium to perform the recording and/ 
or reproducing; 

supporting means for supporting the cartridge in a 
state of floating up from the tray in accordance with 
a rising operation of the base unit, the supporting 
means is provided on the base unit; and 



a holder plate provided with pressing means for 
pressing a plurality of portions of a top surface of 
the cartridge elastically, the holder plate arranged 
above the tray drawn-into the recording and repro- 
ducing position. 

[0013] Hereupon, it is preferable that the holder plate 
is provided with a pressing roller energized by a spring, 
and the top surface of the cartridge is pressed by the 
pressing roller, which rotates in a moving direction when 
the cartridge is moved- by means of the tray. 
[0014] A preferable aspect of the present invention is 
a disc type recording and/or reproducing apparatus, in 
which, in a case where a cartridge housing a rotary disc 
type recording medium is mounted, a mechanism relat- 
ed to opening and closing of a shutter closing an open- 
ing of a case of the cartridge for the purpose of prevent- 
ing dust performs the mounting and the ejecting of the 
cartridge by means of a tray; fixedly arranges a shutter 
opening and closing mechanism on a side of the appa- 
ratus; and consequently performs opening and closing 
of the shutteF of the cartridge by means of a loading op- 
eration and an unloading operation of the tray having 
the cartridge mounted thereon. 

[001 5] In particular, a stopper is provided at a relative- 
ly sliding position of the shutter opening and closing 
mechanism on a side of a back face of the tray, and the 
stopper slides on a back face of the shutter opening and 
closing mechanism, and thereby a segment gear and 
an engagement groove for phase shift rectification on a 
side of the cartridge are surely caught to perform open- 
ing and closing operations of the shutter of the cartridge 
surely. Moreover immediately before a disc in the case 
of the cartridge is chucked in the process of the loading 
of the cartridge, the shutter opening and closing mech- 
anism is retracted by means of a cam provided on the 
back face of the tray, and consequently a load imposed 
on the cartridge by the shutter opening and closing 
mechanism for regulating backlashes of the cartridge is 
released. Moreover, immediately after a release of the 
chucking of the disc in the case of the cartridge in the 
process of the unloading of the cartridge, the shutter 
opening and closing mechanism is slid to approach the 
cartridge by means of a compression coil spring located 
at the lower part of a shutter opening and closing drive 
base, and the load is imposed on the cartridge for reg- 
ulating the backlashes of the cartridge. 
[0016] Moreover, a phase shift rectifying member on 
one side, which is provided on the shutter opening and 
closing mechanism, is given a limiter function by a com- 
pression coil spring to engage with only a corresponding 
position of the cartridge. Then, even if a cartridge the 
opening of the shutter of which is unsettled to be half 
opened or the like is inserted, a shutter release state 
can be realized at a predetermined position without 
damaging the cartridge and the shutter opening and 
closing mechanism on the side of the apparatus. More- 
over, another phase shift rectifying member on the other 
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side is given a limiter function by means of a compres- 
sion coil spring to engage with only another correspond- 
ing position of the cartridge. Thereby, even if the open- 
ing of the shutter of the cartridge is unsettled to be half 
opened or the like r the cartridge is ejected afterthe shut- 
ter is fully closed without damaging the cartridge and the 
shutter opening and closing mechanism on the side of 
the apparatus. Hereupon, the elastic restoring force of 
the compressed coil spring for sliding the shutter open- 
ing and closing mechanism to approach the cartridge is 
set to be a value larger than that of the elastic restoring 
force of the compressed coil spring giving the limiter 
function to the pair of phase shift rectifying members. 
[0017] According to the shutter opening and closing 
mechanism of the disc type recording and/or reproduc- 
ing apparatus like this, in a mechanism for moving a car- 
tridge to a recording and reproducing position by means 
of a tray to mount the cartridge at the position, it is pos- 
sible to make a cartridge whose opening of a shutter is 
unsettled be in a fully opened state or in a fully closed 
state. Moreover, the whole of the mechanism can be 
housed in a small space. Moreover, by means of a pair 
of phase shift rectifying members, it becomes possible 
to prevent any phase shift of the shutter during its open- 
ing and closing operations surely independently of the 
outside dimension of the cartridge and the dimension of 
the tray. Moreover, in the disc chucking after the shutter 
is fully opened, the shutter opening and closing mech- 
anism is separated from a side face of the cartridge by 
means of a cam, and consequently it is prevented to 
hinder the positioning of the cartridge in the apparatus. 
[0018] Moreover, a preferable aspect of the present 
invention is a disc type recording and/or reproducing ap- 
paratus moving a cartridge housing a disc-Hke recording 
medium therein to a recording and reproducing position 
to perform recording and reproducing, wherein a case 
of the cartridge housing the disc-like recording medium 
therein is pressed down with a slight pressure divided 
at a plurality of points lest a chassis of a base unit pro- 
vided with an optical head and a rotary drive section of 
a disc should be bent because recording or reproducing 
is performed in the state in which a lens of an optical 
head and a surface of the disc approach each other very 
closely. Thereby, the cartridge loaded at the recording 
and reproducing position can correctly be positioned. 

Brief Description of Drawings 

[0019] 

Fig. 1 is a perspective view of substantial parts of a 

disc type recording and reproducing apparatus. 

Fig. 2 is a perspective view of a state of pulling out 

a tray of the apparatus. 

Fig. 3 is a plan view of a base unit. 

Fig. 4 is a side view of the base unit. 

Fig. 5 is a front view of the base unit. 

Fig. 6 is a perspective view of the base unit. 



Fig. 7 is a plan view of the base unit mounting a 
cartridge for a DVR. 

Fig. 8 is a side view of the same base unit. 
Fig. 9 is a perspective view of the same base unit. 
5 Fig. 10 is a plan view of the base unit mounting a 
bare disc. 

Fig. 11 is a side view of the same base unit. 

Fig. 12 is a perspective view of the same base unit. 

Fig. 1 3 is an exploded perspective view showing the 

10 fitting of a chucking slider. 

Fig. 1 4 is an exploded perspective view of a shutter 
opening and closing mechanism. 
Fig. 1 5 is an external perspective view of the shutter 
opening and closing mechanism. 

*5 Fig. 1 6 is an external perspective view showing the 
arrangement of the shutter opening and closing 
mechanism in- a state of pulling out its tray. 
Fig. 17 is an outside perspective view showing the 
arrangement of the shutter opening and closing 

20 mechanism in a state of drawing in the tray. 

Fig. 18 is a perspective view of a state in which the 
shutter opening and closing mechanism has reced- 
ed. 

Fig. 19 is a perspective view showing an installation 
25 operation of the shutter opening and closing mech- 
anism to the bottom of the tray. 
Fig. 20 is a perspective view of the tray in which the 
shutter opening and closing mechanism is drawn 
into the lower side. 
30 Fig. 21 is a perspective view of a state in which the 
shutter opening and closing mechanism has reced- 
ed. 

Fig. 22 is a perspective view of a main portion show- 
ing the bottom of the tray. 

35 Fig. 23 is a perspective view of the back side of the 
tray in the state in which the shutter opening and 
closing mechanism has been retreated. 
Fig. 24 is a bottom plan view of the tray showing a 
forward operation of the shutter opening and clos- 

40 ing mechanism by a stopper. 

Fig. 25 is a bottom plan view of the tray showing a 
setback operation of the shutter opening and clos- 
ing mechanism by means of a cam. 
Fig. 26 is a perspective view of a main portion show- 

45 jng a shutter supporting mechanism of the cartridge 
for a DVR. 

Fig. 27 is a plan view showing a state just before a 
start of a release of the shutter. 
Fig. 28 is a plan view showing a release operation 
50 of the shutter. 

Fig. 29 is another plan view showing the release op- 
eration of the shutter. 

Fig. 30 is a further plan view showing the release 
operation of the shutter. 
55 Fig. 31 is a still further plan view showing the re- 
lease operation of the shutter. 
Fig. 32 is a still further plan view showing the re- 
lease operation of the shutter. 
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Fig. 33 is a still further plan view showing the re- 
lease operation of the shutter. 
Fig. 34 is a still further plan view showing the re- 
lease operation of the shutter. 

Fig. 35 is a still further plan view showing the re- 5 

lease operation of the shutter. 

Fig. 36 is a plan view showing a state in which the 

shutter is completely released. 

Fig. 37 is a perspective view of the whole apparatus 

showing a main portion of a pressing mechanism of 10 

the cartridge. 

Fig. 38 is an exploded perspective view of the 
pressing mechanism. 

Fig. 39A to Fig. 39B are side views of a main portion 
showing a relationship between a rising operation 15 
of the base unit and the pressing mechanism. 

Best Mode for Carrying Out the Invention 

(t) Descriptions of Configuration 20 

[0020] Fig. 1 and Fig. 2 show a whole configuration of 
a disc type recording and reproducing apparatus ac- 
cording to an embodiment of the present invention. The 
apparatus is equipped with an external housing 10 25 
shaped in a flat rectangular parallelepiped. Incidentally, 
as shown in Fig. 1 and Fig. 2, an upper part thereof is 
opened up hereupon. Then, an oblong opening 12 is 
formed in a front panel 11 for blocking up an opening on 
a front side of the external housing 10. A tray 13 is built 30 
in the external housing 10 in a state capable of being 
pulled out through the oblong opening 12. 
[0021] The tray 13 has a recess 14 at a substantiaHy 
central position thereof for receiving a cartridge or a bare 
disc, and an opening 15 extending in a longitudinal di- 35 
rection in a state of crossing the recess 1 4 is formed. A 
U-shaped cut 16 is provided in a connected arrange- 
ment on the rear side of the opening 15, and a semicir- 
cular cut 1 7 is formed on the front side. 
[0022] Moreover, a drive unit 18 is formed in a side 40 
part on a deeper part of the tray 1 3. Furthermore, a mo- 
tor 1 9 for driving the drive unit 1 8 is fitted thereto. The 
tray 13 is supported to be slidable by step portions 20 
on both sides and inside of the external housing 10. Pin- 
ions constituting the end of the drive unit 1 8 engage with 45 
racks 21 on the lower side of the step portions 20. There- 
by, the tray 1 3 is configuredto be self-propelled in a state 
capable of being pulled out and being housed through 
the oblong opening 12 as shown in Fig. 1 and Fig. 2. 
[0023] A base unit 25 as shown in Fig. 3 to Fig. 6 is 50 
provided above a base plate of the external housing 1 0. 
The base unit is composed of a chassis made of a sheet 
metal. A turntable 27 constituting a rotary drive section 
is provided at the substantially central portion of the 
base unit 25 via a bracket 26. It is so configured that the 55 
turntable 27 is directly driven by a motor below the turn- 
table 27. 

[0024] Moreover, on the base unit 25, a DVD pickup 



31 is arranged on a front side with regard to the turntable 
27, and a DVR pickup 32 is arranged on a rear side with 
regard to the turntable 27. Hereupon, the DVD pickup 
31 is supported by a guide rod 33 and a feed screw 34 
at both sides thereof. The feed screw 34 is driven to ro- 
tate by a stepping motor 35. Thereby, the DVD pickup 
31 is moved in a radial direction of an optical disc. 
[0025] On the other hand, the DVR pickup 32 on the 
rear side is guided by a pair of guide rods 37, 38 on both 
sides. Moreover, a feed screw 39 for moving the DVR 
pickup 32 in the radial direction with regard to the optical 
disc is provided. The feed screw 39 is driven by a step- 
ping motor 40. Moreover, the feed screw 39 screws to- 
gether with a nut 41 of the pickup 32. 
[0026] Moreover, a pair of support rods 45 is arranged 
in a standing condition on both sides at the front on the 
base unit 25, and support arms 46 are continuously pro- 
vided at the rear on the base unit 25 to be integrated. 
When the base unit 25 rises in accordance with the 
movement of an elevation mechanism, these support 
rods 45 and support arms 46 project from openings 47, 
48 of the tray 1 3. Thereby, the support rods 45 and the 
support arms 46 support the under surface of a DVR 
cartridge 51 to be placed on the tray 1 3 at its four corner 
parts. 

[0027] Next, a description will be given to a mecha- 
nism for opening and closing a shutter provided to the 
DVR cartridge 51 being a cartridge type disc- like record- 
ing medium. As shown in Fig. 13, the recording and re- 
producing apparatus is provided with chucking sliders 
56 on the base plate of the external housing 10. The 
chucking sliders 56 are located inside of both the side 
plates of the external housing 10. The sliders 56 on both 
sides are linked with each other with a linking plate 57. 
Then, elongated holes 58 are formed in the linking plate 
57. The elongated holes 58 receive screws screwed in 
the base plate of the external housing 10. Thereby, the 
chucking sliders 56 are adapted to perform sliding op- 
erations. A pair of cam grooves 59 are severally formed 
on the chucking sliders 56 on both sides. 
[0028] The cam grooves 59 are adapted to receive 
pins 60 implanted on both sides of the base unit 25. 
Moreover, the tip portions of the pins 60 are engaged 
with vertical grooves 61 formed on an inner surface of 
the external housing 10. Thereby, when the chucking 
sliders 56 move forward and backward, the base unit 25 
is adapted to perform ascending and descending oper- 
ations. Moreover, the rack 21 is formed on an inner sur- 
face of the chucking slider 56 on one side. The rack 21 
is adapted to engage with the pinions constituting an 
output end of the drive unit 18. Thereby, the tray 13 
moves between a recording and reproducing position 
and a pulled-out position white being self-propelled in 
accordance with an output of the motor 1 9. 
[0029] A shutter opening and closing mechanism 65 
as shown in Fig. 14 and Fig. 15 is fitted on the upper 
part of a slider 56 on one side of the pair of chucking 
sliders 56 on the right and the left sides. The shutter 



35 



40 



45 



50 



5 



9 



EP 1 431 971 A1 



10 



opening and closing mechanism 65 is provided with an 
opening and closing base 66 and is also provided with 
retainer portions 67 on both ends thereof in a lengthwise 
direction as shown in Fig. 14 and Fig. 15. The retainer 
portions 67 are configured to receive springs 68. The 5 
springs 68 energizes the base 66 so as to separate from 
the chucking slider 56. Moreover, the opening and clos- 
ing base 66 is provided with a projection 69 on one end 
thereof. 

[0030] A rack 71 is fitted at an intermediate position 10 
of the opening and closing base 66 in the lengthwise 
direction thereof. The rack 71 is provided with an engag- 
ing claw 72 on both the ends in the lengthwise direction 
thereof severally. These engaging claws 72 are adapted 
to engage with engagement openings 73 of the opening *5 
and closing base 66. Moreover, the rack 71 is energized 
to protrude from the surface of the base 66 by springs 
74. 

[0031 ] Furthermore, the opening and closing base 66 
is provided with a phase shift rectifying member 75 at a 
part on a front end side at one end of the opening and 
closing base 66 in the lengthwise direction thereof. The 
rectifying member 75 is provided with a pair of engaging 
claws 76. These engaging claws 76 are engaged with 
engagement openings 77, and are energized by a 
spring 78 into a direction in which the engaging claws 
76 project. Moreover, another phase shift rectifying 
member 79 is fitted on a rear end side of the base 66. 
Engaging claws 80 on both the ends of the phase shift 
rectifying member 79 engage with engagement open- 
ings 81 of the base 66. Moreover, the phase shift recti- 
fying member 79 is energized by a spring 82 in a direc- 
tion in which the phase shift rectifying member 79 
springs out. 

[0032] The shutter opening and closing mechanism 
65 provided with the rack 71 and the phase shift rectify- 
ing members 75, 79 on such an opening and closing 
base 66 is fitted on the chucking slider 56 as shown in 
Fig. 13. The shutter opening and closing mechanism 65 
also enters below the tray 13 in accordance with the 
movement of the tray 13 as shown in Fig. 1 9. The shutter 
opening and closing mechanism 65 is further adapted 
so that the rack 71 and the phase shift rectifying mem- 
bers 75, 79, all being provided on the opening and clos- 
ing base 66, face inside of the recess 14 of the tray 13 
through a sHt 64 of the tray 13 as shown in Fig. 20 and 
Fig. 21 . Thereby, the shutter opening and closing mech- 
anism 65 is configured to access the DVR cartridge 51 . 
[0033] On the under surface of the tray 13, as espe- 
cially shown in Fig. 22 to Fig. 25, a cam 85 and a stopper 
86 are severally formed to face a sliding position of the 
shutter opening and closing mechanism 65. The cam 85 
operates so as to separate the shutter opening and clos- 
ing mechanism 65 from the cartridge 51 . On the other 
hand, the stopper 86 is conversely adapted to press the 
shutter opening and closing mechanism 65 to approach 
the cartridge 51 . 

[0034] Next, a descriptionwill be gjven to the structure 



of the shutter of the DVR cartridge 51 , which is opened 
and closed with the above-mentioned shutter opening 
and closing mechanism 65. Fig. 26 shows the configu- 
ration of a lower side portion of the cartridge 51 below 
a storage portion of a disc-like recording medium. The 
lower side portion of the case of the cartridge 51 is com- 
posed of a lower shell 90. An opening 91 enabling the 
DVR pickup 32 to accessthe disc-like recording medium 
is formed in the lower shell 90. 

[0035] Moreover, a pin 92 is implanted in a side part 
on one side of the opening 91 of the lower shell 90. By 
the pin 92, a lock lever 93 is supported to be freely 
opened and closed. The lock lever 93 is provided with 
a locking portion 94 and an elastic piece 95 at one end 
of the lock lever 93. On the other hand, the opposite 
portion thereof is formed as a portion to be pressed 96. 
The lock lever 93 like this is especially adapted so that 
the locking portion 94 thereof locks an inner shell, which 
will be described later. Moreover, a pair of opening and 
closing pins 97 is provided on the upper surface of the 
lower shell 90. 

[0036] A pair of shutter plates 1 00 is arranged above 
the lower shell 90 like this. The shutter plates 100 are 
severally supported to swing freely on the under surface 
of the inner shell 101 through pivot pins 102. Moreover, 
a slit 103 is formed in each of the shutter plates 100. 
These slits 103 engage with the opening and closing 
pins 97 on the surface of the lower shell 90. Thereby, 
opening and closing operations of the shutter plates 1 00 
are performed while interlocking with a rotation of the 
inner shell 1 01 . That is, the shutter plates 1 00 are adapt- 
ed to release the opening 91 by moving as shown in Fig. 
27 to Fig. 36 when the inner shell 1 01 performs a rotation 
operation above the lower shell 90. When the inner shell 
101 is rotated in a reverse direction, the opening 91 is 
closed with the shutter plates 100 as shown in Fig. 36 
to Fig. 27. 

[0037] An opening 1 06, which is adjusted to approxi- 
mately match the opening 91 of the lower shell 90, is 
formed in the inner shell 1 01 , which performs a rotation 
operation on the lower shell 90. Moreover, a portion to 
be locked 108 is formed on a rib on an outer periphery 
portion of the inner shell 101. A segment gear 109 is 
formed at a position shifted from the portion to be locked 
1 08 by a little distance in a circumferential direction. Fur- 
thermore, an engaging recess 110 is formed at a posi- 
tion shifted from the segment gear 109 by a predeter- 
mined angle. The shutter opening and closing mecha- 
nism 65 performs a sliding operation relatively to the car- 
tridge 51 while accessing the portion to be locked 108, 
the segment gear 109 and the engaging recess 110. 
Thereby, opening and closing operations of the shutter 
plates 100 are performed. 

[0038] Next, a description will be given to a mecha- 
nism used in order that an upper part may press an up- 
per shell of the DVR cartridge 51 at the recording and 
reproducing position when the DVR cartridge 51 is load- 
ed into the recording and reproducing position by the 
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tray 13 as shown in Fig. 37. A holder plate 115 shown 
in Fig. 37 is fitted to be placed above the tray 13. A small 
opening 116 is severally formed in the holder plate 115 
at positions corresponding to four corners of the DVR 
cartridge 51 . Also, a pressing mechanism as shown in 5 
Fig. 38 is severally fitted to these openings 116. 
[0039] The pressing mechanism is composed of a pin 
117 fitted to cross the opening 116 of the holder plate 
115, a pressing lever 118 supported by the pin 117 to 
swing freely, a pressing roller 1 1 9 fitted to the pressing 
lever 11 8 in a state capable of rotating freely, and a coil 
spring 120 energizing the pressing lever 118 to swing it 
for applying a pressing force to the pressing roller 119. 
[0040] When the base unit 25 shown in Fig. 39A is 
raised by means of the cam grooves 59 of the chucking 
sliders 56 as shown in Fig. 39B, the cartridge 51 intro- 
duced by the tray 13 is supported by the support rods 
45 and the support arms 46. At this time, the pressing 
rollers 119 fitted to the pressing levers 118 above the 
holder plate 115 press the top surface of the cartridge 

51 at four points with a light pressure. 

(2) Descriptions of Operations 

[0041] Next, a description will be given to operations 
of the recording and reproduckig apparatus configured 
as above. When the tray 13 shown in Fig. 2 is drawn 
into the external housing 10 in the state in which the 
DVR cartridge 51 is placed in the recess 14 of the tray 
13, the DVR cartridge 51 is mounted on the apparatus 
as shown in Fig. 7 to Fig. 9. At this time, the DVD pickup 
31 is retracted to a part on the front side of the tray 13 
and on the outer periphery side of the DVR cartridge 51 
by the stepping motor 35 and the feed screw 34. At this 
time, the DVR cartridge 51 is supported by both the pair 
of support rods 45 and the pair of support arms 46 on 
the base unit 25. Any of these rods 45 and arms 46 are 
located above the recess 14 of the tray 13 through the 
openings 47, 48 of the tray 13 in accordance with the 
rising operation of the base unit 25 to locate the DVR 
cartridge 51 correctly. 

[0042] On the other hand, in a case where a bare disc 

52 is placed on the recess 14 of the tray 13, the tray 13 
is drawn into the external housing 10. At this time, the 
position relationship of the bare disc 52 on the base unit 
25 is like ones shown in Fig. 10 to Fig. 12. That is, in 
this case, the feed screw 39 retracts the DVR pickup 32 
to a deeper part of the tray 13 by means of the stepping 
motor 40. That is, the DVR pickup 32 is located on the 
outer periphery side of the bare disc 52 with regard to 
the bare disc 52. In other words, the mechanism is con- 
figured to retract the DVR pickup 32 lest at leastthe lens 
section of the DVR pickup 32 should enter into the inside 
of the projected area of the bare disc 52. Then, the DVD 
pickup 31 is located on the under surface of the bare 
disc 52 by means of the stepping motor 35 through the 
feed screw 34. In such a state, the bare disc 52 is driven 
to rotate by the turntable 27, and recording and/or re- 



producing are performed to the bare disc 52. 
[0043] As described above, the recording and repro- 
ducing apparatus of the present embodiment is one ca- 
pable of using disc-like recording media in two formats 
for the DVD/CD and the DVR, both incompatible to each 
other. Hereupon, the base unit 25 is formed with a sheet 
metal or a resin, and is provided in the housing 10 of 
this apparatus. Then, the DVD/CD optical pickup 31 is 
arranged on a near side or the front side on the base 
unit 25, and the DVR optical pickup 32 is arranged on 
the rear side. On the other hand, a single motor is com- 
monly used as one for rotating optical discs and as one 
for driving the turntable 27. The two kinds of the optical 
pickups 31 , 32 are arranged at positions shifted by 1 80 
degrees in the circumferential direction of the turntable 
27 around the turntable 27 as a center thereof, and the 
optical pickups 31 , 32 severally freely moves in radial 
directions of the optical disc. Incidentally, it is adapted 
to be possible to tilt the two kinds of the optical pickups 
31 , 32 and to perform their position adjustment severally, 
independently. 

[0044] Hereupon, as for the DVR pickup 32 being an 
optical pickup in a format for a high density recording, 
which is easily affected especially by dust having a pos- 
sibility of entering into the apparatus, the DVR pickup 
32 is arranged in the rear of the base unit 25 to be lo- 
cated at the rear side in the external housing 10 for re- 
alizing a measure to the dust. Incidentally, hereupon, if 
at least any one of a main shaft or a countershaft of the 
guides 33,37 and 38, on which the two kinds of the op- 
tical pickups 31 , 32 move, is commonly used as another 
one, the reduction of the number of parts can be 
achieved. 

[0045] Moreover, the apparatus is provided with the 
guide rods 37, 38 for the movement of the pickup for a 
DVR 32 in order that the pickup for a DVR 32 may move 
in the same plane to the direction opposite to the turn- 
table 27 so as not to collide with the bare disc 52, in a 
case of using the bare disc 52 composed of a DVD/CD 
in the apparatus. These guide rods 37, 38 are parts nec- 
essary for allowing the DVR pickup 32 to access to the 
DVR cartridge 51 to make the optical disc in the car- 
tridge move the radial direction. The retract mechanism 
of the DVR pickup 32 is completed only by elongating 
the lengths of the guide rods 37, 38 a little. 
[0046] Meanwhile, if the DVR cartridge 51 is used, the 
lengths of the guide rod 33 and the feed screw 34 are 
elongated in order that the DVD/CD pickup 31 may 
move to the opposite outer periphery side of the turnta- 
ble 27 lest the DVD/CD pickup 31 should interfere with 
the DVR cartridge 51. The guide rods 37, 38 and the 
feed screw 34 are parts necessary for allowing the DVD 
pickup 31 to access to the bare disc 52. The retract of 
the DVD pickup 31 is made to be possible only by elon- 
gating the lengths of the guide rods 37, 38 and the feed 
screw 34 a little. 

[0047] Incidentally, in the present embodiment, the 
pair of optical pickups 31 , 32 is arranged at the positions 
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shifting by 180 degrees to the circumferential direction 
of the turntable 27 and at the front side and the rear side 
of the base unit 25. However, the arrangement relation- 
ship of the two kinds of the optical pickups 31 , 32 is not 
necessarily to be opposed to form an angle of 1 80 de- 
grees. That is, the two pickups 31 , 32 may be arranged 
to be movable in orthogonal directions forming an angle 
of 90 degrees. Alternatively, it is further possible to set 
the angle at which the movement directions of the two 
pickups 31 , 32 cross with each other to be an arbitrary 
angle of 60 degrees or the like. The arrangement of the 
moving directions of these two kinds of optical pickups 
31 , 32 can suitably be selected in the relationship with 
the arrangement of other parts in the external housing 
10 or the base unit 25. 

[0048] Next, a description will be given to operations 
of releasing the shutter plates 1 00 of the DVR cartridge 
51 when the cartridge 51 has been loaded to be moved 
to the recording and reproducing position. As shown in 
Fig. 1 6, the cartridge 51 is placed in the recess 1 4 of the 
tray 13 in the state in which the tray 13 is pulled out. 
After that, the tray 13 is self-propelled while being driven 
by the drive unit 1 8 to be drawn into the external housing 
1 0 as shown in Fig. 1 7 and Fig. 1 8. At this time, the shut- 
ter opening and closing mechanism 65 fitted to the up- 
per end of the chucking slider 56 faces to the recess 1 4 
of the tray 1 3 through the slit 64 of the tray 13 (see Fig. 
17, Fig. 18, Fig. 20 and Fig. 21). That is, when the tray 

13 is drawn in, as shown in Fig. 1 9, the shutter opening 
and closing mechanism 65 relatively enters into the low- 
er side of the tray 1 3 from the rear end side of the tray 1 3. 
[0049] Then, as the tray 13 moves to the recording 
and reproducing position side while being self-pro- 
pelled, the shutter opening and closing mechanism 65 
slides on the outer side of the slit 64 of the tray 13 as 
shown in Fig. 20 and Fig. 21 . At this time, both of the 
rack 71 and the pair of phase shift rectifying members 
75, 79 of the shutter opening and closing mechanism 
65 face to the recess 14 through the slit 64 of the tray 
13. Such a relative movement of the shutter opening and 
closing mechanism 65 to the tray 13 releases the shutter 
plate 100 of the DVR cartridge 51 to be loaded by the 
tray 13. 

[0050] Incidentally, at the time of the opening and 
closing operations of the shutter plates 100 of the DVR 
cartridge 51 by the shutter opening and closing mecha- 
nism 65, the stopper 86 shown in Fig. 24 presses the 
opening and closing base 66 of the shutter opening and 
closing mechanism 65 from the back face side thereof. 
Thereby, the opening and closing base 66 is pressed to 
project into the recess 14 of the tray 13 through the slit 
64. On the other hand, when the opening and closing 
operations by the shutter opening and closing mecha- 
nism 65 end, the cam 85 makes the shutter opening and 
closing mechanism 65 retreat as shown in Fig. 25. 
Thereby, the shutter opening and closing mechanism 65 
retreats from the slit 64, and gets away from the recess 

14 of the tray 13. Incidentally, at this time, the stopper 



86 is received by a recess 87 formed on the opening 
and closing base 66. 

[0051 ] A description will be given to concrete opening 
and closing operations of the shutter plates 100 of the 

s DVR cartridge 51 by the shutter opening and closing 
mechanism 65 by reference to Fig. 27 to Fig. 36. When 
the tray 13 mounting the cartridge 51 thereon is self- 
propelled to be drawn into the external housing 10, the 
portion to be pressed 96 of the lock lever 93 is first 

10 pressed by the tip portion of the opening and closing 
base 66. Then, the lock lever 93 swings around the pin 
92 in a clockwise direction to release the lock of the inner 
shell 101. Shortly after that, as shown in Fig. 27, the 
phase shift rectifying member 75 on the tip end side of 

15 the shutter opening and closing mechanism 65 enters 
into a groove portion on the side face of the cartridge 
51. Then, a relative movement of the shutter opening 
and closing mechanism 65 engages the phase shift rec- 
tifying member 75 with the engaging recess 1 10 of the 

20 inner shell 101 of the cartridge 51 as shown in Fig. 28. 
Thereby, the inner shell 101 is rotated in the clockwise 
direction with regard to the lower shell 90 as shown in 
Fig. 29. 

[0052] As shown in Fig. 26, the inner shell 101 sup- 

25 ports the pair of shutter plates 1 00 to be freely opened 
and closed through the pivot pins 102, andthe slits 1 03 
of the shutter plates 100 are engaged with the pins 97 
provided on the inner surface of the lower shell 90. 
Thereby, when the inner shell 101 is rotated, the shutter 

30 plates 100 severally perform a swinging movement 
against the inner shell 101 around the pivot pins 1 02 as 
shown in Fig. 29 to Fig. 34. Consequently, the opening 
106 of the inner shell 101 is released. 
[0053] As shown in Fig. 29, the phase shift rectifying 

35 member 75 is engaged with the engaging recess 110 
while the inner shell 101 is being swung within a rela- 
tively small angle. However, when the rack 71 of the 
opening and closing base 66 engages with the segment 
gear 1 09 of the inner shell 101 as shown in Fig. 30, the 

40 phase shift rectifying member 75 leaves the engaging 
recess 110 of the inner shell 101 . Consequently, after 
that, by the movement of the openmg and closing base 
66, the rack 71 swings the inner shell 101 in the same 
direction while being engaged with the segment gear 

45 1 09. Thereby, the shutter plate 1 00 gradually widens the 
opening 106 of the inner shell 101 (see Fig. 31). 
[0054] As shown in Fig. 32, when the inner shell 1 01 
has been opened about 40 degrees from the position 
shown in Fig. 27, the phase shift rectifying member 79 

50 on the rear side of the opening and closing base 66 is 
engaged with the portion to be locked 108 of the inner 
shell 101 . Consequently, after that, the phase shift rec- 
tifying member 79 on the rear side chiefly rotates the 
inner shell 101 in a clockwise direction. Then, when the 

55 inner shell 1 01 is rotated by about 50 degrees as shown 
in Fig. 34 after passing a state shown in Fig. 33, the 
shutter plates 1 00 completely release the opening 1 06. 
[0055] Then, when the inner shell 1 01 is furthermore 
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rotated in the clockwise direction by the phase shift rec- 
tifying member 79 on the rear side of the opening and 
closing base 66, as shown in Fig. 35, the released open- 
ing 106 of the inner shell 101 and the opening 91 of the 
lower shell 90 are almost completely matched. Inciden- 5 
tally, at this time, the portion to be locked 1 08 of the inner 
shell 101 is at right most position in the figure. Then, in 
this state, the locking portion 94 of the lock lever 93 en- 
gages with the end of a projection 111 of the inner shell 
101, and the inner shell 101 is locked in the released 
state. 

[0056] Then, after that, as shown in Fig. 23 and Fig. 
25, the cam 85 on the back side of the tray 13 presses 
back the projection 69 of the opening and closing base 
66. Thereby, the shutter opening and closing mecha- 
nism 65 is retracted. Consequently, as shown in Fig. 36, 
the shutter plates 100 are completely released, and the 
shutter opening and closing mechanism 65 is separated 
from the cartridge 51 in a state in which the opening 1 06 
of the inner shell 101 and the opening 91 of the lower 
shell 90 are matched. 

[0057] Incidentally, the operation of closing the shut- 
ter plates 100 is performed as one converse to- the op- 
eration described above. That is, the shutter plates 100 
oftheDVR cartridge 51 mounted on the tray 13 is closed 
in conjunction with the pulling out of the tray 1 3 moved 
to the recording and reproducing position as shown in 
Fig. 18 to move the tray 13 to the pulled-out position as 
shown in Fig. 16. 

[0058] The operation is conversely performed in a se- 
quence shown in Fig. 36 to Fig. 27. That is, the portion 
to be pressed 96 of the lock lever 93 of the cartridge 51 
is first pressed by a projection 125 at a rear end of the 
opening and closing base 66 to release the lock of the 
projection 111 of the inside shell 101 by the lock lever 
93. Then, after that, phase shift rectifying member 79 
on the rear side of the opening and closing base 66 first 
engages with the portion to be locked 108 of the inner 
shell 1 01 to rotate the inner shell 101 in a counterclock- 
wise direction. Then, before the phase shift rectifying 
member 79 is separated from the portion to be locked 
108, the segment gear 1 09 is pressed by the rack 71 to 
rotate the same direction. Then, at last, the phase shift 
rectifying member 75 on the front side returns the inner 
shell 101 to the initial rotation position while engaging 
with the engaging recess 1 1 0 of the inner shell 101. Con- 
sequently, the opening 106 of the inner shell 101 and 
the opening 91 of the lower shell 90 are shifted from 
each other. It follows then that the pair of the shutter 
plates 1 00 completely closes the opening 1 06 of the in- 
ner shell 101. 

[0059] Now, a description will be given to the release 
operation of the shutter plates 1 00 of the cartridge 51 in 
a case where the shutter plates 100 loaded not in the 
state in which the opening 1 06 of the inner shell 1 01 is 
completely closed as shown in Fig. 27 and Fig. 28, but 
in the state in which the opening 106 is half opened as 
shown in Fig. 29 or Fig. 30. In this case, the release 



operation is performed in the state in which the phase 
shift rectifying member 75 on the front side of the shutter 
opening and closing mechanism 65 does not fully func- 
tion. That is, the phase shift rectifying member 75 does 
not exactly engage with the engaging recess 11 0 of the 
inner shell 1 01 . The phase shift rectifying member 75 is 
rather engages with the segment gear 1 09, or the phase 
shift rectifying member 75 does not perform any release 
operation. Then, the rack 71 of the shutter opening and 
closing mechanism 65 directly engages with the seg- 
ment gear 109 of the inner shell 101 to rotate the inner 
shell 101 in a clockwise direction. Consequently, in this 
case, the release operation of the shutters 100 is per- 
formed faster than that in a case of the loading operation 
in the state in which the shutters 100 are completely 
closed. 

[0060] Then, after that, the opening and closing base 
66 of the shutter opening and closing mechanism 65 fur- 
ther slides on the side face of the cartridge 51 relatively. 
And the phase shift rectifying member 79 of the shutter 
opening and closing mechanism 65 slides on the top 
surface of the projection between the segment gear 1 09 
and the portion to be locked 108 on the outer periphery 
portion of the inner shell 101 in the state in which the 
rack 71 is separated from the segment gear 1 09. As de- 
scribed above, the phase shift rectifying member 79 is 
pressed by the spring 82 and is provided with a limiter 
function. Consequently, the phase shift rectifying mem- 
ber 79 slips on the outer periphery surface of the inner 
shell 1 01 by the limiter function to engage with the por- 
tion to be locked 108 of the inner shell 101 finally as 
shown in Fig. 33. 

[0061] That is, the relative slip- of the phase shift rec- 
tifying member 79 on the outer periphery surface of the 
inner shell 101 absorbs errors of the opening and clos- 
ing strokes of the shutter plates 1 00 in the state of being 
half opened. Consequently, as shown in Fig. 35 and Fig. 
36, the shutter plates 1 00 are compulsively made to be 
opened completely finally by the phase shift rectifying 
member 79. That is, even if the shutter plates 100 are 
placed on the tray 13 to be loaded in the state of being 
half opened, the shutter plates 100 of the cartridge 51 
are always moved to the recording and reproducing po- 
sition in the state of being fully opened as shown in Fig. 
36, and smooth recording and reproducing operations 
can be performed. 

[0062] Next, an examination will be given to a case 
where the shutter plates 1 00 are moved from the record- 
ing and reproducing position to the pulled-out position 
by the tray 13 not in the state of being fully opened as 
shown in Fig. 36, but in the state of being partially closed 
as shown in, for example, Fig. 33 or Fig. 34. In this case, 
the operation of the phase shift rectifying member 79 to 
engage with the portion to be locked 108 of the inner 
shell 101 for swinging the inner shell 101 is imperfect, 
or the operation is not performed, but the rack 71 on the 
opening and closing base 66 swings the segment gear 
109 of the inner shell 101 in a counterclockwise direc- 
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tion. 

[0063] Then, after that, the phase shift rectifying 
member 75 on the front side slides on the outer periph- 
ery surface between the segment gear 1 09 and the en- 
gaging recess 1 1 0 of the inner shell 101. The sliding op- 5 
eration of the phase shift rectifying member 75 on the 
rear side on the outer periphery surface of the inner shell 
1 01 absorbs unsettled strokes in the half-opened states 
of the shutter plates 1 00. Then, as shown in Fig. 28, the 
opening 1 06 of the inner shell 1 01 is finally closed com- 
pletely by the shutter plates 100 in the state in which the 
phase shift rectifying member 75on the front side of the 
opening and closing base 66 is correctly engaged with 
the engaging recess 11 0 of the inner shell 1 01 . Conse- 
quently, even if the DVR cartridge 51 is ejected in the 
half -opened state, the cartridge 51 is ejected in the state 
of being completely closed with the shutter plates 100. 
[0064] As described above, the shutter opening and 
closing mechanism 65 in the disc type recording and re- 
producing apparatus of the present embodiment is com- 
posed of the opening and closing base 66, the phase 
shift rectifying member 75 on the front side for opening 
the shutter completely at the time of ejection, the phase 
shift rectifying member 79 on the rear side for opening 
the shutter completely at the time of loading, and the 
rack 71 for swinging the inner shell 101 by engaging with 
the segment gear 109 of the inner shell 101 of the car- 
tridge 51. 

[0065] Hereupon, the shutter opening and closing 
mechanism 65 relatively slides on a side face of the car- 
tridge 51 on the tray 13 by a pulling-in operation of the 
tray 13 to the recording and reproducing position. There- 
by, the shutter opening and closing mechanism 65 
catches the segment gear 1 09 and the engaging recess 
1 1 0 of the inner shell 1 0t , both exposed on the side face 
of the cartridge 51 , to swing the inner shell 101 . Then, 
the shutter opening and closing mechanism 65 releases 
the pair of shutter plates supported by the inner sheH 
101 in the state of swinging freely. 
[0066] Then, after the shutter plates 100 have been 
fully opened, the shutter opening and closing mecha- 
nism 65 is made away from the side face of the cartridge 
51 by means of the cam 85 formed on the back face of 
the tray 1 3. Thereby, backlash gathering to the cartridge 
51 is released. Consequently, there is no such a case 
that the positioning of the case of the cartridge 51 is dis- 
turbed at the time of the chucking of a disc in the case. 
[0067] Moreover, after the chucking of the disc in the 
case has been released in the process of moving the 
tray 13 from the recording and reproducing position to 
the pulled-out position, the shutter opening and closing 
mechanism 65 is again pressed to the side face of the 
cartridge 51 by the force of the compressed coil springs 
68 provided in the opening and closing base 66. There- 
by, the backlash gathering to the cartridge 51 is per- 
formed. Then, when the ejection of the tray 13 begins, 
the pair of shutter plates 100 is closed as described 
above in the process reverse to that of the drawing-in 



operation in the tray 13. Then, after both of the opening 
106 of the inner shell 101 and the opening 91 of the low- 
er shell 90 have fully been opened by the shutter plates 
100, the ejection of the tray 13 is performed. Thereby, 
stains of the optical disc in the case can be prevented. 
[0068] Moreover, the disc type recording and repro- 
ducing apparatus highly precisely supports the cartridge 
51 drawn into the recording and reproducing position by 
the tray 1 3 by means of the pair of support rods 45 and 
the pair of support arms 46 on the base unit 25 as shown 
in Fig. 7 to Fig. 9. At this time, the lower shell 90 of the 
cartridge 51 is in the state in which the lower shell 90 
floats up from the surface of the recess 1 4 of the tray 1 3 
by about 1 mm. Then, in the state like this, as shown in 
Fig. 37 to Fig. 39B, the cartridge 51 is separated to be 
etestically pressed from the upper side by the pressing 
mechanisms. 

[0069] The pressing mechanisms are severalty com- 
posed of the pressing roller 1 1 9, the coil spring 120 and 
the pin 117 as shown in Fig. 38. The pressing mecha- 
nisms are severally fitted to the parts of the four open- 
ings 116 of the holder plate 115. Then, the cartridge 51 
raised by the base unit 25 is pressed from the top sur- 
face thereof by the pressing mechanisms with a high 
degree of accuracy. Thereby, the pressing mechanisms 
severally have the function of stabling the base unit 25. 
[0070] At the time of opening and closing the tray 13, 
the above-mentioned pressing roller 119 slides on the 
top surfaces of the cartridge 51 and the tray 13 slightly. 
Accordingly, a slight pressing force is applied through 
the pressing roller 119 so as not to scratch the top sur- 
face of the cartridge 51 and the top surface of the tray 
13. Moreover, for lessening the dispersion of the press- 
ing force owing to the variation in dimensions, the spring 
constants of the coil springs 120 are set to be as small 
as possible by increasing the numbers of turnings of the 
coil springs 1 20. Consequently, it becomes possible to 
position the DVR cartridge 51 drawn into the recording 
and reproducing position with a high degree of accuracy 
by means of the pressing mechanism like this. 
[0071] Moreover, the embodiment described above 
pertains to the apparatus configured to move the car- 
tridge from the pulled-out position to the recording and 
reproducing position by means of the tray. However, the 
present invention is remarkably characterized by re- 
tracting the shutter opening and closing mechanism af- 
ter the shutter has been opened to release a load im- 
posed on the cartridge. Such a characteristic can effec- 
tively be used for a recording and reproducing appara- 
tus adopting a loading mechanism such as a hop-up 
mechanism or a slot-in mechanism other than the meth- 
od using the tray for loading the cartridge in the embod- 
iment described above. 

[0072] The present invention is a disc type recording 
and/or reproducing apparatus moving a cartridge hous- 
ing a disc-like recording medium in its case to a record- 
ing and reproducing position by means of a tray to per- 
form recording.and/or reproducing by means of a head, 
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the apparatus characterized by including: a shutter for 
opening and closing an opening formed in the case of 
the cartridge for allowing the head to access to the disc- 
like recording medium; and a shutter opening and clos- 
ing mechanism provided on a side of the apparatus in 
order to open and close the shutter, wherein the shutter 
is opened by a relative motion of the shutter opening 
and closing mechanism to the cartridge when the car- 
tridge is moved to the recording and reproducing posi- 
tion by the tray, and the shutter is closed by a relative 
motion of the shutter opening and closing mechanism 
to the cartridge when the cartridge is moved to a pulled- 
out position by the tray. 

[0073] Consequently, according to such a configura- 
tion, when the tray mounting the cartridge is moved to 
the recording and reproducing position side, the shutter 
of the cartridge is automatically released. Moreover, 
when the tray mounting the cartridge is moved from the 
recording and reproducing position to the pulled-out po- 
sition side, the shutter of the cartridge is automatically 
closed. That is, the opening and closing of the shutter 
of the cartridge are automatically performed making use 
of the moving operations of the tray. 
[0074] Moreover, the present invention is a disc type 
recording and/or reproducing apparatus moving a car- 
tridge housing a disc-like recording medium in its case 
from a first position at which the cartridge is mounted or 
demounted to a second position at which recording and/ 
or reproducing is performed by means of a head, the 
apparatus characterized by including: a shutter for 
opening and closing an opening of the case of the car- 
tridge for access of the head to the disc-like recording 
medium in the case; and a shutter opening and closing 
mechanism provided on a side of the apparatus in order 
to open and close the shutter, in which the shutter is 
released by a relative motion of the shutter opening and 
closing mechanism to the cartridge when the cartridge 
is moved to the first position to the second position, and 
the shutter opening and closing mechanism releases a 
pressing force applied to the cartridge by the mecha- 
nism when a release of the shutter is completed. Con- 
sequently, according to such a configuration, the re- 
lease of the shutter is performed making use of the rel- 
ative motion of the shutter opening and closing mecha- 
nism to the cartridge when the cartridge moves from the 
first position to the second position. Moreover, when the 
release of the shutter is completed, the pressing force 
applied to the cartridge by the shutter opening and clos- 
ing mechanism is released. Consequently, the cartridge 
does not receive any side pressure from the shutter 
opening and closing mechanism in the state in which 
the shutter has been released. Thereby, bad influences 
of the shutter opening and closing mechanism at the 
time of recording and reproducing operations can be re- 
moved. 

[0075] Furthermore, the present invention is a disc 
type recording and/or reproducing apparatus moving a 
cartridge housing a disc-like recording medium in its 



case to a recording and reproducing position by means 
of a tray to perform recording and/or reproducing by 
means of a head, the apparatus characterized by includ- 
ing: a rotary drive section for driving the disc-like record- 

5 ing medium; a base unit including a head for accessing 
the disc-like recording medium to perform the recording 
and/or reproducing; supporting means for supporting 
the cartridge in a state of floating up from the tray in ac- 
cordance with a rising operation of the base unit, the 

10 supporting means is provided on the base unit; and a 
holder plate provided with pressing means for pressing 
a plurality of portions of a top surface of the cartridge 
elastically, the holder plate arranged above the tray 
drawn-into the recording and reproducing position. 

15 [0076] Consequently, according to such a disc type 
recording and/or reproducing apparatus, the plurality of 
portions of the top surface of the cartridge drawn into 
the recording and reproducing position is elastically 
pressed by the pressing means. Thereby, it becomes 

20 possible to position the cartridge correctly. 

Claims 



25 1 . A disc type recording and/or reproducing apparatus 
which moves a cartridge housing a disc-like record- 
ing medium in a case thereof to a recording and re- 
producing position by means of a tray to perform 
recording and/or reproducing by means of a head, 

30 said apparatus 

characterized by comprising: 

a shutter for opening and closing an opening 
formed in said case of said cartridge for allow- 
35 ing said head to access to said disc-like record- 

ing medium; and 

a shutter opening and closing mechanism pro- 
vided on a side of said apparatus in order to 
open and close said shutter, and character- 
40 ized in that: 

said shutter is opened by a relative motion 
of said shutter opening and closing mech- 
anism to said cartridge when said cartridge 

45 is moved to said recording and reproducing 

position by means of said tray, and 
said shutter is closed by a relative motion 
of said shutter opening and closing mech- 
anism to said cartridge when said cartridge 

50 is moved to a pulled-out position by means 

of said tray. 

2. The disc type recording and/or reproducing appa- 
ratus according to claim 1 , characterized in that 
55 said tray is provided with a stopper for pressing said 
shutter opening and closing mechanism to a portion 
to be operated of said cartridge in order that said 
shutter opening and closing mechanism relatively 
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slides on said stopper when said shutter is opened 
or said shutter is closed. 

3. The disc type recording and/or reproducing appa- 
ratus according to claim 1, characterized in that 
said tray includes means for separating said shutter 
opening and closing mechanism from a portion to 
be operated of said cartridge in order that said shut- 
ter opening and closing mechanism releases a 
pressing force applied to said cartridge by said 
mechanism when a release of said shutter is com- 
pleted or a close of said shutter is completed. 

4. The disc type recording and/or reproducing appa- 
ratus according to claim 1, characterized in that 
said shutter opening and closing mechanism is pro- 
vided with a phase shift rectifying member for a re- 
lease operation, and a limiter function is given to 
said phase shift rectifying member by a compres- 
sion coil spring to make a shutter be in a fully 
opened state by engaging with a releasing recess 
on a side of said cartridge even if said cartridge 
whose shutter opening is unsettled is mounted. 

5. The disc type recording and/or reproducing appa- 
ratus according to claim 1 , characterized in that 
said shutter opening and closing mechanism is pro- 
vided with a phase shift rectifying member for a 
close operation, and a limiter function is given to 
said phase shift rectifying member by a compres- 
sion coil spring to make a shutter be in a fully closed 
state by engaging with a closing recess- on a side 
of said cartridge even if said cartridge whose shutter 
opening is unsettled is ejected. 

6. A disc type recording and/or reproducing apparatus 
which moves a cartridge housing a disc-like record- 
ing medium in a case thereof from a first position at 
which said cartridge is mounted or demounted to a 
second position at which recording and/or repro- 
ducing is performed by means of a head, said ap- 
paratus 

characterized by comprising: 



said shutter opening and closing mecha- 
nism releases a pressing force applied to 
said cartridge by said mechanism when a 
release of said shutter is completed. 

5 

7. A disc type recording and/or reproducing apparatus 
moving a cartridge housing a disc-like recording 
medium in its case to a recording and reproducing 
position by means of a tray to perform recording 

10 and/or reproducing by means of a head, said appa- 
ratus characterized by comprising: 

a rotary drive section for driving said disc-like 
recording medium; 

*5 a base unit including a head for accessing said 

disc-like recording medium to perform said re- 
cording and/or reproducing; 
supporting means for supporting said cartridge 
in a state of floating up from said tray in accord- 

20 ance with a rising operation of said base unit, 

said supporting means is provided on said base 
unit; and 

a holder plate provided with pressing meansf or 
pressing a plurality of portions of a top surface 
25 of saidcartridge elasticaHy, said holder plate ar- 

ranged above said tray drawn- into said record- 
ing and reproducing position. 

8. The disc type recording and/or reproducing appa- 
30 ratus according to claim 7, characterized in that 

said holder plate has a pressing roller energized by 
a spring and presses said top surface of said car- 
tridge by means of said pressing roller, and said 
pressing roller rotates in a moving direction when 
35 said cartridge is moved by means of said tray. 



a sh utter for opening and closing an opening of 45 
said case of said cartridge for allowing said 
head to access to said disc-like recording me- 
dium in said case; and 

a shutter opening and closing mechanism pro- 
vided on a side of said apparatus in order to so 
open and close said shutter, and character- 
ized in that: 



said shutter is released by a relative motion 
of said shutter opening and closing mech- 55 
anism to said cartridge when said cartridge 
is moved from said first position to said sec- 
ond position, and, further, 



12 



EP 1 431 971 A1 




13 



EP 1 431 971 A1 




14 



EP 1 431 971 Ai 




EP 1 431 971 A1 




16 



EP 1 431 971 A1 




17 



EP 1 431 971 A1 




18 



EP 1 431 971 A1 




19 



EP 1 431 971 A1 




20 



EP 1 431 971 A1 




21 



EP 1 431 971 A1 




22 



EP 1 431 971 A1 




23 




24 



EP 1 431 971 A1 




25 



EP 1 431 971 A1 




26 



EP 1 431 971 A1 




27 



EP 1 431 971 A1 




28 



EP 1 431 971 A1 




29 



EP 1 431 971 A1 




30 



EP 1 431 971 A1 




EP 1 431 971 A1 




33 



EP 1 431 971 A1 




34 



EP 1 431 971 A1 




35 



EP 1 431 971 A1 




36 



EP 1 431 971 A1 



Fig.26 




37 



EP 1 431 971 A1 




38 



EP 1 431 971 A1 



Fig.28 




39 



EP 1 431 971 A1 



Fig.29 




40 



EP 1 431 971 A1 



Fig.30 




EP 1 431 971 A1 



Fig.31 




42 



EP 1 431 971 A1 



Fig.32 




43 



EP 1 431 971 A1 



Fig.33 




44 



EP1 431 971 A1 



Fig.34 




45 



EP 1 431 971 A1 



Fig.35 




46 



EP 1 431 971 A1 




47 



EP 1 431 971 A1 




EP 1 431 971 A1 




49 



EP 1 431 971 A1 




50 



EP 1 431 971 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/09899 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 G11B17/04 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
int. CI 7 G11B17/04 



Documentation searched other lhan minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
A 



JP 2000-348416 A (Matsushita Electric Industrial 
Co., Ltd.), 

15 December, 2000 (15.12. 00>, 
Full text; all drawings 
(Family: none) 

JP 58-111148 A (Matsushita Electric Industrial 
Co., Ltd.), 

02 July, 1983 (02.07.83^, 
Full text; all drawings 
(Family: none) 



1,7 
2-5,8 



| — | Further documents are listed in the continuation of Box C. [ | See patent family annex. 



* Special categories of cited documents: 

"A" document defining rite general state of the art which is not 

considered 10 be of particular relevance 
"E* earlier document but published on or after the international filing 

date 

"V document which may throw doubts on priority claimfs) or which is 
cited to establish the publication date of another citation or other 
sptci^ reason (as specified) 

"O* document referring to an oral disclosure, use, exhibition or other 
means 

"P** document published prior to the international Tiling date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive slep when the document is 
combined with one or more other such documents, such 
combination being obvious lo a pcisoa skilled in the an 
document member of the same patem family 



Date of mailing of the international search report 

28 January, 2003 (28.01.03) 



Date of the actual completion of the international search 
15 January, 2003 (15.01.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCTflSA/210 (second sheet) (July 1998) 



51 



) 



EP 1 431 971 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/09899 



Box I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2Xa) for the following reasons: 
1. Q Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority , namely: 



□ 



Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specf ficaliy : 



3. Q Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box n Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 

The inventions of claims 1-6 relate to an apparatus in which a shutter is 
opened/ closed by relative movement of a shutter opening/closing mechanism 
with respect to the disc cartridge. The inventions of claims 7-8 relate to 
a tray type apparatus including means for elastically pressing a plurality 
of portions on the upper surface of the disc cartridge. These groups of 
inventions are not so linked as to form a single general inventive concept 



[~~| As alt required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 



2. £xj As alt searchable claims could be searched without effort justifying an additional fee, Ibis Authority did not invite payment 

of any additional fee. 

3. QjJ As only some of the required additional search fees were timely paid by the applicant, this international search report covers, 
only those daims for which fees were paid, specifically claims Nos^ 



4. p~[ No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the daims; it is covered by claims Nos.: 



Remark on Protest [J The additional search fees were accompanied by the applicant's protest. 

| [ No protest accompanied the payment of additional search fees. 



Form PCT/lSA/210 (continuation of first sheei (3)) (July 1998) 



52 



